Biosynthesis and secretion of M- and Z-type alpha 1-proteinase inhibitor by human monocytes. Effect of inhibitors of glycosylation and of oligosaccharide processing on secretion and function.
The biosynthesis and secretion of M-type and Z-type alpha 1-antitrypsin was studied in human monocytes. In monocytes of PiMM individuals alpha 1-antitrypsin represented 0.08% of the newly synthesized proteins and 0.44% of the secreted proteins. Two molecular forms of alpha 1-antitrypsin could be identified: a 51-kDa intracellular form, susceptible to endoglucosaminidase H, thus representing the high-mannose type precursor form and a 56-kDa form resistant to endoglucosaminidase H which was secreted into the medium. Inhibition of de novo glycosylation by tunicamycin impaired the secretion of M-type alpha 1-antitrypsin by about 75% whereas inhibition of oligosaccharide processing by the mannosidase II inhibitor swainsonine did not alter the secretion of M-type alpha 1-antitrypsin. alpha 1-Antitrypsin secreted by human monocytes was functionally active as measured by complex formation with porcine pancreatic elastase. Even unglycosylated alpha 1-antitrypsin secreted by human monocytes treated with tunicamycin formed a complex with elastase. In monocytes of PiZZ individuals the secretion of alpha 1-antitrypsin was decreased. 72% of newly synthesized M-type alpha 1-antitrypsin, but only 35% of newly synthesized Z-type alpha 1-antitrypsin were secreted during a labeling period of 3 h with [35S]methionine. The 51-kDa form of Z-type alpha 1-antitrypsin accumulated intracellularly, whereas the 56-kDa form was secreted. Inhibition of oligosaccharide processing by swainsonine did not alter the decreased secretion of Z-type alpha 1-antitrypsin, whereas inhibition of de novo glycosylation by tunicamycin blocked the secretion of Z-type alpha 1-antitrypsin completely.